1. Introduction {#sec1-ijerph-15-02462}
===============

According to the World Health Organization (WHO), a normal birth is defined as one that starts spontaneously and bears a low risk of complications, with the child being born between the 37th and 42nd week of pregnancy in a vertex position \[[@B1-ijerph-15-02462]\]. It is an ideal way of finishing a pregnancy, as it entails both a lower risk of complications for the mother and better safety for the neonate \[[@B2-ijerph-15-02462],[@B3-ijerph-15-02462],[@B4-ijerph-15-02462],[@B5-ijerph-15-02462],[@B6-ijerph-15-02462]\]. The development of medicine in the past decades, including obstetrics, has brought about certain improvements, such as better prenatal diagnostics and care of the mother and fetus, but also has resulted in some negative consequences. One of them is the medicalization of labour, which is defined as a routine application of medical procedures not having a direct justification in normal childbirth \[[@B7-ijerph-15-02462]\]. Such interventions are frequently intended to shorten the time needed for a proper birth or are convenient for the staff. Women who do not require specialized medical care and who do not demonstrate medical indications for intervention during the birth should be provided with proper conditions for a natural, peaceful, and spontaneous labour. When medical personnel take control of the childbirth, the woman becomes a passive player. The activities of medical staff can cause her confusion and anxiety and can lead to a lack of self-confidence \[[@B8-ijerph-15-02462]\]. Women might have the impression that a normal childbirth is impossible or dangerous, as it is controlled by somebody else. Meanwhile, active management of labour by medical staff bears a much higher risk of postpartum hemorrhage than a holistic form of "psychophysiological care" in the third stage of labour \[[@B9-ijerph-15-02462]\].

Polish maternity care (free through the National Health Fund, NHF) is obstetrician-led and it is considered relatively highly-medicalized. Generally available data point to a trend towards a lower and lower proportion of natural births. According to the reports on hospital morbidity published by the National Public Health Institute (NPHI) \[[@B10-ijerph-15-02462]\], in 2013, in Poland, spontaneous vaginal single deliveries accounted for 64% of all births, while ten years before that, in 2003, this number was 74%. Unfortunately, Polish countrywide NPHI records do not contain detailed data on the remaining births, as they present the total number of deliveries according to the ICD-10: O81-O84 codes (i.e., single births using forceps or vacuum extractors, caesarean sections, multiple births, and other single births with obstetric help). Therefore, the objective of this study was a detailed analysis of the birth methods predominating in the Polish region of Malopolska (purely vaginal, with additional medical treatment, or surgical by Caesarean section, CS) and a description of the risk factors for medicalized births, as well as a characterization of the demographics of the mothers and selected parameters of maternity care.

2. Methods {#sec2-ijerph-15-02462}
==========

The analysis was carried out on archival data collected in 2013--2014 in the framework of the current activity of the Malopolska Regional Branch of the Polish National Health Fund (NFZ). The analysis encompassed 29 hospitals in 21 towns in southern Poland. One hospital was a teaching institution (the 3rd the highest referral level), 16 were secondary care centers (the 2nd referral level), and 12 were primary hospitals (the 1st referral level). The studied group comprised only births funded by the NFZ. We analyzed demographic data of the pregnant women (age, place of residence) and information on the conditions of childbirth (birth date and type, hospital admission and discharge dates, diagnoses, and procedures applied). Additional information included the mode of admission for the birth and the postpartum length of stay (LOS) in hospital.

During the period covered by the study, there were 68,894 childbirths in Malopolska. We excluded those women whose data were improperly entered into the database (897 cases), those who gave birth at home (80 cases, including 40 needing professional help) \[[@B11-ijerph-15-02462]\], and those whose childbirth was not funded by the NFZ. Finally, 67,917 births qualified for the study (i.e., 98.6% of all childbirths in Malopolska).

The variables have been categorized into groups based on maternal age (\<18 years, 18--34 years, \>35 years) and place of residence (village, town \<100,000 residents, or city \>100,000 residents). Each healthcare facility was assigned a referral level (1st, primary, secondary, or 3rd, tertiary--teaching hospital). Childbirth type was defined by the birth method as normal birth or Caesarean Section (CS) and by the mode of admission for the birth as (1) childbirth, defined as direct admission to the birth room or labour unit (without pre-birth stay), birth at term, delivering one child; (2) as a multiple (a twin, triplet, or higher-order pregnancy) or preterm birth involving direct admission to the birth room or labour unit with a preterm birth and/or multiple birth; or (3) as a pre-birth hospitalization preceded by the patient's stay at the maternity unit (department of high-risk pregnancy). An entirely normal childbirth was assumed to entail spontaneous labour without the need for an episiotomy.

We compared the incidences of particular types of birth depending on the demographic features of the women in labour as well as the characteristics of the places of childbirth, using the Chi-squared test of independence. Individual groups were described using the occurrence of a given feature. There was also an analysis of post-childbirth LOS, considering the birth type and the mode of admission for the birth. For this purpose, mean values and standard deviations were calculated. Two-way analysis of variance (ANOVA) was applied to evaluate the relation between post-childbirth LOS and the birth type or mode of admission. A multinomial regression model was used to assess the odds of vaginal labour both with and without episiotomy compared with CS births. The results are presented as the odds ratio (OR) along with 95% confidence interval (CI). Statistical significance was assumed at *p* \< 0.05. We used IBM SPSS statistics (v. 24; IBM Corp., Armonk, NY, USA) for all statistical analyses.

This work was approved by the Bioethics Committee of Jagiellonian University (approval No. 122.6120.29.2017). The study was based on the data gathered during routine patient care and the analysis did not include any individual participant's data. As a result, no consent statements were required from participants. The study in this form was approved by the local Bioethics Committee of Jagiellonian University.

3. Results {#sec3-ijerph-15-02462}
==========

The study covered 9.1% of all births in Poland in 2013--2014. According to the Polish Central Statistical Office, Malopolska's proportion of women in the population does not differ from the national proportion (51.48% vs. 51.61%, respectively). The province accounts for 8.75% of the Polish population, 51.38% of whom live in rural areas (compared with 39.66% in the entire country). In all, 54.9% of the women covered by this study lived in the countryside, which is the largest proportion considering all the birth-giving women in Poland (42.1%, [Table 1](#ijerph-15-02462-t001){ref-type="table"}). In the study period, slightly more than half of the births were vaginal (56.5%), and only 22.9% occurred without an episiotomy ([Table 2](#ijerph-15-02462-t002){ref-type="table"}). Among the women delivering vaginally, 59.5% underwent an episiotomy. A CS birth was conducted in the remaining cases (43.5%, [Table 2](#ijerph-15-02462-t002){ref-type="table"}).

The highest proportion of normal births was observed in women aged \<18 years of age; however, in all women delivering naturally, those over 35 years of age most often gave birth without an episiotomy. Taking into account the mother's place of residence, living in a small town can be considered a predictive factor in that women living in a village gave birth naturally much more often, and usually with perineal protection. CS births were mostly performed in cities, and on weekdays (from Monday to Friday). On the weekends, women delivered naturally significantly more often with perineal protection ([Table 2](#ijerph-15-02462-t002){ref-type="table"}).

Pre-birth hospitalization at the maternity unit applied to over 20% of women in the study. Women aged 18--34 and those living in a village or small town were more likely to be admitted directly to a birth room (OR 1.2; 95% CI 1.18--1.28) ([Table 2](#ijerph-15-02462-t002){ref-type="table"} and [Table 3](#ijerph-15-02462-t003){ref-type="table"}). The highest percentage of vaginal births with perineal protection was observed among women admitted directly to a birth room. There were fewer births in total on work-free days (weekends), especially those preceded by a stay at the maternity unit; also, the proportion of multiple or premature births and single births after a direct admission to the birth room was higher than on weekdays ([Table 3](#ijerph-15-02462-t003){ref-type="table"}). Women with multiple pregnancies or whose labour started prematurely underwent CS significantly more frequently ([Table 4](#ijerph-15-02462-t004){ref-type="table"}).

Patients hospitalized in primary and secondary referral hospitals were the most likely to undergo a vaginal birth with perineal protection (OR 2.0, 95% CI 1.83--2.18; OR 2.1 95% CI 1.95--2.27, respectively). This also applied to those living in the countryside or giving birth on a work-free day. In women aged \<18 years, the percentage of vaginal births with an episiotomy was double that in women aged 18--34, whereas women aged over 35 were more likely to deliver vaginally with perineal protection ([Table 5](#ijerph-15-02462-t005){ref-type="table"}).

The LOS in hospital significantly correlated with the mode of admission for childbirth and with the birth method. Patients delivering naturally were hospitalized for the shortest time, as well as those admitted to hospital directly for labour. In the group with episiotomy, the trend was similar: the women delivering prematurely or those previously hospitalized had a longer stay in hospital ([Figure 1](#ijerph-15-02462-f001){ref-type="fig"}).

4. Discussion {#sec4-ijerph-15-02462}
=============

Medicalization, by definition, is not a negative development. In certain situations, it has had tremendous benefits. In developed countries, until the mid-1930s, maternal mortality rates were high, at about 400 deaths per 100,000 births. The major determinants of the high levels of maternal mortality were the standard of care at birth or a total lack of healthcare \[[@B12-ijerph-15-02462]\]. At the beginning of the 20th century, great development of obstetrics commenced together with a tendency towards a decreasing mortality rate. One of the significant serious complications of delivery was obstetric fistula---significantly affecting the woman's future life, with incidence in developing countries from 0 to 4.09 per 1000 deliveries. Fortunately, in countries where emergency obstetric care is available and accessible, like Poland, obstetric fistula has been almost totally eliminated \[[@B13-ijerph-15-02462]\].

Nonetheless, it seems that in Poland medical solutions are used too often and the answer to the question posed in the title of our study is obvious. Natural labour and birth were rare in Malopolska: only one in five women gave birth vaginally without additional intervention.

Episiotomies help ease births that are complicated by shoulder dystocia, prevent severe perineal tears (third and fourth degree, which happen in 0.3% of births), and shorten the second stage of labour, and also more commonly occur in obese women \[[@B14-ijerph-15-02462],[@B15-ijerph-15-02462]\]. However, perineal protection with avoidance of an episiotomy is now considered to be an indicator of good maternal care by, among others, the REPROSTAT report for the European Commission \[[@B16-ijerph-15-02462]\]. Unfortunately, we found that episiotomy was commonly conducted, despite numerous reports on its potential adverse repercussions and recommendation by the WHO to limit its use \[[@B17-ijerph-15-02462],[@B18-ijerph-15-02462],[@B19-ijerph-15-02462]\]. In developed countries, the numbers of episiotomies performed per birth have decreased considerably: in the UK from 53.4% in 1978 to 13% in 2005. In Sweden and Denmark, it is carried out in 9.7% and 12% of births, respectively \[[@B20-ijerph-15-02462]\].

Unfortunately, almost half of the women studied here underwent a CS. In the USA, such births constitute almost 30% of all births, but in many countries, especially in Europe, it is much less, such as 14.7% in Finland and 16.2% in Sweden \[[@B21-ijerph-15-02462],[@B22-ijerph-15-02462],[@B23-ijerph-15-02462]\]. Interestingly, it turns out that Poles living in Scotland are less likely than Scots to have a CS (19.6% vs. 25.4%, respectively) \[[@B24-ijerph-15-02462]\]; perhaps the dominant models of obstetrics in the two countries influence the differences between Poles delivering in Poland (in our study CS constituted 43.5%) and in Scotland. Obviously, there are specific medical indications for CS, among them the most common reason is repeat CS following previous CS, although for most women a vaginal birth after a previous CS (VBAC) is a safe option. Lundgren et al. indicate that increasing the VBAC rate depends on organizational factors, the care offered during pregnancy and childbirth, the decision-making process, and the strategies employed to reduce fear in all involved \[[@B25-ijerph-15-02462]\].

Factors that can be associated with the course of labour and the degree of its medicalization are the length of childbirth and the time that the medical staff can devote to the woman giving birth. A slow and controlled birth is fundamental for protection of the perineum \[[@B26-ijerph-15-02462]\]. Our results seem to confirm this, as most births with perineal protection---without an episiotomy---were observed on days when there were also the fewest childbirths: on Saturdays and Sundays. Additionally, research carried out on the same patient population concerning antibiotic consumption in the puerperium showed that this consumption, and therefore also the incidence of infections, was lower in women who gave birth on these days \[[@B27-ijerph-15-02462]\]. This is an extremely important effect from the point of view of public health and the widespread problem of increasing resistance to antibiotics. Relevant factors that can decrease the amount of perineal trauma appear to be the position assumed by the woman during childbirth \[[@B28-ijerph-15-02462]\] and perineal massage \[[@B29-ijerph-15-02462]\]. Education of the patient also plays an important role, as well as including her in the decision-making process, which is evidenced by Swedish investigations \[[@B30-ijerph-15-02462]\]. More importantly, in practice, it did not affect the safety of neonates, as confirmed by the Swedish study.

What is striking about our data was the higher proportion of normal childbirths in facilities with lower referral levels and among women from rural areas. Similar observations were described by Swift \[[@B31-ijerph-15-02462]\]. The reason probably lies in the patients' sense of safety, as they are more likely to trust specialized facilities and want to give birth there when their pregnancy does not go according to plan. By contrast, when there are no complications, women living in towns are more willing to go to a nearby hospital, including lower-level referral centers.

It is difficult to expect entirely natural births in a medicalized environment. Data from Europe show that a friendly environment is conducive to normal childbirth, without intervention and with good obstetric results \[[@B32-ijerph-15-02462]\]. This way of taking care of a woman giving birth and after labour is preferred in the Netherlands, where around 30% of births take place at the woman's house. The next most common situation is in birthing homes: home-like healthcare facilities for mothers in labour, where only the midwife is present at birth. In Denmark, 10% of births occur in birthing centers run by midwives; in the UK, this applies to 10%--20% of births depending on the region; and in Germany, there are around 100 such institutions, although such procedures are less frequent \[[@B33-ijerph-15-02462]\].

The high level of medicalization of childbirth in Poland and the high proportion of CS births are also associated with adverse economic effects and negative influences on public health; for example, CS involves a longer LOS (on average 1.2 days), which of course raises the cost of hospitalization. Furthermore, the use of CS increases antibiotic consumption \[[@B22-ijerph-15-02462]\] and this contributes to the increase in drug resistance of microorganisms.

This retrospective study had some limitations. Demographic information for the study population was limited; thus, data on the characteristics of childbirth and the patients (for example, the incidence of obesity, indications for CS or Robson classification system), as well as information regarding differences in the type of care received by the patients, were unavailable. Despite the large population constituting the study group, another limitation of the study is also the fact that it only covers one province. Comparing the data on the number of spontaneous vaginal births vs. others from NPHI reports with the ones obtained in this study suggests a possibility of considerable distinctions between different regions in Poland. On the other hand, a strength of the study is the method of data collection, which guaranteed its comprehensive nature.

5. Conclusions {#sec5-ijerph-15-02462}
==============

Births in Malopolska are highly medicalized---a natural labour with no episiotomy is a rarity. Efforts to increase natural birth rates should be directed at both increasing vaginal birth with no episiotomy and reducing the CS rates. The data presented in this study is definitely different from the trends in other developed countries, but consistent with trends across Poland. Further well-controlled research studies are urgently needed.
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ijerph-15-02462-t001_Table 1

###### 

Characteristics of women giving birth in the years 2013--2014 in the Malopolska province.

  Women Giving Birth *N* (%)                              
  ------------------------------------------------------- ---------------
  **Age (years)**                                         
  \<18                                                    393 (0.6)
  18--34                                                  57,326 (84.4)
  ≥35                                                     10,198 (15.0)
  **Place of residence**                                  
  Village                                                 37,268 (54.9)
  Town \< 100,000 residents                               13,923 (20.5)
  City \> 100,000 residents                               16,679 (24.6)
  **Referral level of hospital where birth took place**   
  1st                                                     15,875 (23.4)
  2nd                                                     46,502 (68.5)
  3rd                                                     5540 (8.2)

ijerph-15-02462-t002_Table 2

###### 

Type of birth in women giving birth in the years 2013--2014 in Malopolska considering their age, place of residence, and day of the week of birth.

  ----------------------------------------------------------------------------------------------------------------------------------------------
  Clinical Characteristics of Women   Vaginal Birth *N* (%)   C-Section *N* (%)   Total *N* (%)       *p*-Value            
  ----------------------------------- ----------------------- ------------------- ------------------- -------------------- ---------------------
  **Age (years)**                                                                                                          

  \<18                                51 (13.0)               211 (53.7)          131 (33.3)          393 (100.0)          Chi2(4) = 852.3;\
                                                                                                                           *p* \< 0.001

  18--34                              12,634 (22.0)           20,433 (35.6)       24,259 (42.3)       57,326 (100.0)       

  ≥35                                 2842 (27.9)             2195 (21.5)         5161 (50.6)         10,198 (100.0)       

  **Place of residence**                                                                                                   

  Village                             8982 (24.1)             12,963 (34.8)       15,323 (41.1)       37,268 (100.0)       Chi2(4) = 280.7;\
                                                                                                                           *p* \< 0.001

  Town \< 100,000 residents           2840 (20.4)             4864 (34.9)         6219 (44.7)         13,923 (100.0)       

  City \> 100,000 residents           3698 (22.2)             4996 (30.0)         7985 (47.9)         16,679 (100.0)       

  **Day of the week of birth**                                                                                             

  Monday                              2368 (21.4)             3384 (30.6)         5313 (48.0)         11,065 (100.0)       Chi2(12) = 1140.0;\
                                                                                                                           *p* \< 0.001

  Tuesday                             2341 (21.3)             3546 (32.3)         5078 (46.3)         10,965 (100.0)       

  Wednesday                           2375 (21.6)             3474 (31.7)         5122 (46.7)         10,961 (100.0)       

  Thursday                            2221 (21.1)             3417 (32,4)         4897 (46.5)         10,535 (100.0)       

  Friday                              2366 (22.6)             3265 (31.2)         4828 (46.2)         4828 (100.0)         

  Saturday                            1979 (27.8)             2950 (41.5)         2178 (30.6)         7107 (100.0)         

  Sunday                              1877 (27.5)             2803 (41.1)         2135 (31.3)         6815 (100.0)         

  **Total**                           **15,527 (22.9)**       **22,839 (33.6)**   **29,551 (43.5)**   **67,917 (100.0)**   
  ----------------------------------------------------------------------------------------------------------------------------------------------

ijerph-15-02462-t003_Table 3

###### 

Mode of admission for the birth in women giving birth in the years 2013--2014 in Malopolska.

  -----------------------------------------------------------------------------------------------------------------------------------------------------------
  Clinical Characteristics of Women   Childbirth \* *N* (%)   Multiple or Premature Labour *N* (%)   Pre-Birth Hospitalization *N* (%)   *p*-Value
  ----------------------------------- ----------------------- -------------------------------------- ----------------------------------- --------------------
  **Age (years)**                                                                                                                        

  \<18                                268 (68.2)              10 (2.5)                               115 (29.3)                          Chi2(4) = 67.5;\
                                                                                                                                         *p* \< 0.001

  18--34                              44,856 (78.2)           1039 (1.8)                             11,431 (19.9)                       

  ≥35                                 7771 (76.2)             276 (2.7)                              2151 (21.1)                         

  **Place of residence**                                                                                                                 

  Village                             29,461 (79.1)           656 (1.8)                              7151 (19.2)                         Chi2(4) = 121.5;\
                                                                                                                                         *p* \< 0.001

  Town \< 100,000 residents           10,872 (78.1)           242 (1.7)                              2809 (20.2)                         

  City \> 100,000 residents           12,527 (75.1)           427 (2.6)                              3725 (22.3)                         

  **Day of the week of birth**                                                                                                           

  Monday                              8713 (78.7)             167 (1.5)                              2185 (19.7)                         Chi2(12) = 109.5;\
                                                                                                                                         *p* \< 0.001

  Tuesday                             8510 (77.6)             199 (1.8)                              2256 (20.6)                         

  Wednesday                           8452 (77.0)             190 (1.7)                              2329 (21.2)                         

  Thursday                            8047 (76.4)             215 (2.0)                              2273 (21.6)                         

  Friday                              8066 (77.1)             211 (2.0)                              2182 (20.9)                         

  Saturday                            5660 (79.6)             186 (2.6)                              1261 (17.7)                         

  Sunday                              5447 (79.9)             157 (2.3)                              1211 (17.8)                         

  **Total**                           **15,527 (22.9)**       **29,551 (43.5)**                      **67,917 (100.0)**                  
  -----------------------------------------------------------------------------------------------------------------------------------------------------------

\* Single birth on term, no prior hospitalization in the maternity unit.

ijerph-15-02462-t004_Table 4

###### 

Birth method in women giving birth in the years 2013--2014 in the Malopolska province; (Chi-squared test results Chi-squared(4) = 1980.1; *p* \< 0.001).

  Clinical Characteristics of Birth Method   Vaginal Birth *N* (%)   C-Section *N* (%)   Total *N* (%)       
  ------------------------------------------ ----------------------- ------------------- ------------------- --------------------
  Childbirth \*                              13,330 (25.2)           18,883 (35.7)       20,682 (39.1)       52,895 (100.0)
  Multiple or premature childbirth           272 (20.5)              348 (26.3)          705 (53.2)          1325 (100.0)
  Pregnancy pathology                        1925 (14.1)             3608 (26.3)         8164 (59.6)         13,697 (100.0)
  **Total**                                  **15,527 (22.9)**       **22,839 (33.6)**   **29,551 (43.5)**   **67,917 (100.0)**

\* Single birth on term, no prior hospitalization in the department of pregnancy pathology.

ijerph-15-02462-t005_Table 5

###### 

Factors modifying the chances of normal childbirth and normal birth with episiotomy in comparison with birth by C-section in the years 2013--2014 in the Malopolska province. OR: odds ratio; CI: confidence interval.

  Variable                         Vaginal Birth                                     
  -------------------------------- ------------------- --------- ------------------- ---------
  **Referral level of hospital**                                                     
  1st                              2.00 (1.83--2.18)   \<0.001   2.25 (2.08--2.43)   \<0.001
  2nd                              2.11 (1.95--2.27)   \<0.001   2.51 (2.34--2.70)   \<0.001
  3rd                              1.00                \-        1.00                \-
  **Day of the week**                                                                
  Monday                           1.00                \-        1.00                \-
  Tuesday                          1.04 (0.97--1.12)   0.242     1.10 (1.04--1.17)   0.002
  Wednesday                        1.05 (0.98--1.12)   0.194     1.07 (1.01--1.14)   0.023
  Thursday                         1.03 (0.96--1.10)   0.434     1.11 (1.04--1.18)   0.001
  Friday                           1.11 (1.04--1.19)   0.003     1.07 (1.00--1.14)   0.041
  Saturday                         2.09 (1.93--2.26)   \<0.001   2.17 (2.02--2.33)   \<0.001
  Sunday                           1.99 (1.84--2.15)   \<0.001   2.06 (1.92--2.21)   \<0.001
  **Place of residence**                                                             
  Village                          1.00                \-        1.00                \-
  Town \< 100,000 residents        0.78 (0.74--0.82)   0.780     0.94 (0.90--0.98)   0.006
  City \> 100,000 residents        0.84 (0.80--0.88)   0.839     0.81 (0.78--0.85)   \<0.001
  **Age \[years\]**                                                                  
  \<18                             0.75 (0.54--1.04)   0.083     1.89 (1.51--2.36)   \<0.001
  **18--34**                       1.00                \-        1.00                \-
  **≥35**                          1.10 (1.05--1.16)   \<0.001   0.53 (0.50--0.56)   \<0.001
